Searching PAJ 



IHI 01 XI 1 / 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2003-045661 
(43)Date of publication of application : 14.02.2003 



(51)Int.CI. 




H05B 33/20 
C09K 11/06 
H05B 33/14 




(21 Application number 


: 2001-234464 


(71)Applicant 


: FUJI PHOTO FILM CO LTD 


(22)Date of filing : 


02.08.2001 


(72)Inventor : 


MIYASAKA TSUTOMU 








ARAKI YASUSHI 



10 



(54) LIGHT-EMITTING NANOSTRUCTURE AND LIGHT-EMITTING ELEMENT USING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting 
nanostructure and a light-emitting element having a high 
emission efficiency and improved particularly for the 
efficiency of taking out light. 

SOLUTION: The light-emitting nanostructure has a support 
having a plurality of mutually independent pores with 
average aperture diameters of 50 nm to 200 nm and a 
depth of 2000 nm or less and a porous surface on which 
the apertures of the plurality of pores are positioned; and a 
light-emitting organic material and a charge-transport 
material both of which are enveloped in the plurality of 
pores. The light-emitting element using the nanostructure 
is also disclosed. 
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C57) («iar> 

[JB«^gM IP»?fflP5 0nm-200n 




nmm i ] mnm<D¥i%nm*5 o n m-2 o o n 

<*„ 10 

[ it *m 4 1 mi mtmtm& . t r ;u * ~ * a . 

*^ci4tfti r fciS^Ji 1 - 4 (DC 1 ^cSE 

»<D«*tt^-/fl|jfi<*. . 20 

**Ci**Mir*lll*flll-^6©C»rti*13»cE 

c t *»« t-r sbmhi i - 7 <7x>-rn^ i jstcgats© 
c i *»«ir *i»3ic^ i -8 <D\,*-?tifr i ^Btctats© 

?tifr 1 ilfciBiScD^Tfett^ y fit i^f** 
+l<D{H2WCi6i,>X > /1<&#2 0 n m — 1 9 0 0 n mCD^T 

1 2 ] 1-11 <Di>-?ti& 1 ^cciats 

WitTZnmm 1 2 CClBtt®#636*-=F- 
[0 0 0 1] 
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[0002] 

[0 0 0 3 ]-^ ^«Fj:ilMiU^ho^^ 
ttDRAM (Dynamic RandomAccess Memory) C0fa*fflSQ 

x*>. A-riijtcfiec»3^paec*jj:-e4fS<3[>^-^*cis 

iB«<D«9Bni|L (ft 1 0 0 nm) ©PflH, ^/c. C©ffi 

i\ 3 6ft*«^»**mxaas©*K:flcff-r*c<5: 

/c^or@^hft^y^raicfiffli4cDii5i^te*^T 
^tc«, ffi*o3feifflxiSiB©®fiie±-cffiiE*aJi-r 

5ft»*A>6, @i*CO 1 0 0 n m«TCDfflcSffl»nXii<b 

[0 0 0 4 ] -ecD l H. Masuda6, Sc i 

ence. 268, 1466 (1995) IcSmZtiZ 

5 0 Mittf, «fBB^6 - 3 2 6 7 5#^l8tC«, SBffl 

-miMLtcfe. (E3f *±«c*/juy^si£ft i^Cct o r 

S$titC^ 0 4$BB¥6 - 2 0 03 7 8#4i««: 

tt, cOK^fficCcfcoTffiehS^fllft^o^TLtta 



«BB¥8 - 1 8 6 2 4 5 -5f £3RCC«:> V a <t' 

*ntt»«flBt»«:}BjsJES ti/cjR 10-SlOOnmO 
PB©IKL±*©«Ma«M«. *-/ffilM**WILfcjB 

C^o WAt* 0 -2 8 4 7 66-^fiffifctt. 

«fBB2 0 0 0-3 1 4 6 2#&««Ctt 4 
fffl?L*«c * - # > ^ y ^ - ^tt £<Dasmtm* An r 

[0 00 5] 

& i*» n m tTFOffiafrr $ l »«ffi*«r3MB?LrttC BJ D & 

£ £ * ✓ fltfift *ft%<DWi ii/twffli fcfttB k » r 
[0 00 6 ] Kt***«W**r #ic, 

0%#***ffi«T ^Ci «RjB it^ 
[0 0 0 7] 

( 1 ) BBPacW^Pa^S 0nm-2 0 0n mT\ 
Soj££#2 0 0 0 nm«T©Sl^ltau/ctSao*ffl 
tLfccfcC/^I3SOffl7LOigPSP^ieg$n/c^7Lttc0E 

(2) BJSE^jettWHtWW^, I^tt^^Ci 
*«f«ifi ( 1 ) tcffitt©«5ttt^ -/«5S*. 

( 3 ) ffi&tm<DM?L<DP%: < <h L"C t> 

*tm^*ft«4W4r**c2:*»«iT* (1) $/c 
« (2) ccsetsaiMtte^ttiatt. 

(4) Buis^1tttt«4^, Mitres-* a. «fts; 

tiSCi^tifS (3) tc82ttO»*tt^yfl|jS 
{*. 

(5) MTIBVnKStttm^. «^IKaSW»r*ftC 
i^iif^ ( 1 ) - (4) ©^mfrteffitt©** 

ft^ 

( 6 ) friB*?5»aitt»f4cciJ>tt < i t u Ties 

SnA:3»«B*#r*Ci*»«i-r* (1)^(5) 
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(7) SalS^*t4W^«f40^^. 'J>7fc-C£>*c 

(1) - (6) ©l»m*KKtt(D»* 

(8) i»E#63^«fiW*ft#. ^««*r*5Cit 

i$«<fc-rs ( i > - (7) ©i*rn^«cBatto«36tt^ 

(9) WE«#ttW«ttf«*. rt^^Ht^rC*** 
/ctt W»^Ht^«Ji <t fCtt7UCI*ttl S h r I > 4 C i * 

io ymttz < i > - (8) o)\,*?nfricim<D&it&j~ 
do) mum$L<offlfi<D *> <ti>2 mm *) 
E.(,>tcmte2>c ±*mm±-?z> < 1 > - o> oorn 

(11) S«iB^14W«»*4#, BUiaH»©*IB?L©l*9 
astC^C^r. Onm-190 OnmCDW^il^r 

MLTt^ci^atr^ ( i ) - ( i o ) (Di^-r 

20 (12) ( 1 ) - ( 1 1 ) <DliT*l^tCS2»©#fe3fett 

(13) i^MiltfflC^n^ci^Mtl- 
5(12) CcKttOIBBR*- 
[0 00 8] 

nm-200nmt, 5.ogg3*i2 0 0 0 n mfelTOS 
7LK: « £2 $ ti/c»*ttW««*445 «fc O'llilttfffl t 

[0 00 9] «r. **wo«i«^> f «a*©s»» 

36©«*J:0S5»(c/jN3C»Pa**-r4tB»©«Ba (* 
WIB»rtt Wu ifflirs*s % r/j\ftj ffi©« 

?L<DMPSB©?gtt«. **t*»©R»^ft». mm* 

^B) IJEW?L», *a>gE3*isj©^fitC3b/c 

tox\t. mmfctoi,*xmmm&J:$ < , ^^c^c^r 

50 ©tMS^^^WL, ^ffiCCfeC^rKBBa^ftJKr, 



(4) 

5 

t*aSfi£;S«rr*. h9SB«RLcd^PS«5 0-2 0 

<Dmm^%^nm<D%mmm^cuh 0 *fc. p&#2 

*«C*Jt»r. WPl»7 0-1 50nmr*W» 
frfStffl?L<DaiS«. 2 00 0nm«Tt 
K8*«2 0 0 0 nm^Si, *ffl*Ll*995<Z>^7fc 

saw**. — ^Loais^srfPii^^ttw 

«tt*W©^#B»fcft5. C©*93tc«**»6. BJ 
ffiSJKC0lffla©ai3« 100niii-1 80 0nm-C*^ 
CWWfiF*l,<. 2 0 0 nm-1 0 00nmr*WJ: 
OSfSL/t^. 20 

[ooi i ] 9friB*ffl?L©ns (R) icttT&mz <o 
[0012] wse3t»#^wr s««©tffl?L«. 

14*fe^fciB9»Jj HP»#2t»*C»UlMHBr— 30 

ffltLOB8PSB4> U < »BBPSBCD«Ba^i:^7c¥ffi±tc— 
3©D«IW o r u rc » 4 tfcffi * su*-r * . 

HP^iEHfl»©II**ifi«>*J:^«:aiiJW{clBa« 

w:ieasn/ciB?j. HP«*sfl3tfi«»*»fi8"rs i o tc 
aaijwtcjBBtttciBjtsti/ciByij, spaw^a-M* 

*\h 0 B9ta^?Li4©Eocoj:^3te«afli3S«iiT-aaa 40 
aita^cc j: o r ntsr ^ c t tfi^c # ^ o 

[0013] WK^JLttOHCCteWa. MB?L8f©BHPgB 

taRJfflfflO^H-OififeSW^SrBBP*^^*^**!!:, » 
SUl^BSP*«3 0%fcLbr*t), J:0fiF*L/< 6 0% 

[0014] ffirE^?L14©ffi«:*5^€>*ffl?L©^®IBK 
(#ffiffiS*fc?)©ffl?L») 9** 4 x 1 0 8 -5 50 
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x l 0 n l/cm , t*0, S?^L<«2X10 9 -10 
"ffl/cm'r**. B»E^?LttOffl(c*jWSMB7L©B8 

1 0 0 — 8 0 0 nmT'£>£ 0 

[0015] *«?H«cfci^r, B?iE^i#ft#?tf *a 1 

0 1 0 0 ir ; y - h frV A X©ffl?L©ffi9»J« > 
ioTfeBBr**. C©«t9ftlBBFL©E3Wtt. <t^& 

affl«ffcsj£*wffli-r 5ci rff «-r * c 4 #t * £ . 

aafflMMbCc J: ora»JW«RLEW«:»o^?Lll^ ->* 
&f*£B«*r&;£ffi<LOT. H. Masuda6, Sc 
ience. 268, 1466 (1995) tcm^Ztl 

*91tefc»Sl/<»fll"e#*. H. Masuda 

6, Advanced Materials, 12, 4 
4 4 (2 0 0 0) CCiB$g<*ft£y-Y7*> Y&MHtfr J 
«3t(t©fPB©«tt<k*. c©^7LKM{br^5^B*» 

[0016] WiL«. *3fB1¥6 - 3 2 6 7 5^fl(C0B 

tSSJisj^k:, SBfflaifbcctoffiHofcBffiiSfbr 
^s^ftB*fflc»r. ffl?L(D[Mia^^^';^^^v;u 

JUyjbSCSte £K <fc o Tft«ftBMb1»®B£}£J$3 * 

*ftBT*cirt*-c*4. c*i6©*tt«cj:orf¥B3 

W^Cim*. 8 4t§3^6 -20 0 3 7 8 

<D^?Lt4mit(*, «f53¥8 - 1 8 6 2 4 5-*f£$8CC^2 
tiS^ttr JBflE S ti * 5/ 'J a > ft stifle i r * ^?Ltt 

[0017] X^Of'fBffii ^aB©«flS 
«»»^b^fl8ffi*3pJfflrS<S:, BttOtlB7L^^7cffJft 
S«ilttt*rsiife«:«ft (BBP**WC0 E9UCCE 

WE*ife-cf¥BStiAi*attriU5^«. r^s^ 

tWTSJKRLift*. S6CC % 7^^0Al»e> 
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[0018] *ftWrfflC»*aMff»ffi?LiB^J€:}#o3:^ 

tm&<Dmm&m£ it7i^t (#*cp§@sKbTn< $ 

*) . S*"J*. iMb^Ao^A. S iC. #5*. f* 

iO,. SrTi0 3 , ZnO. SnO,, I nSnO K> 
Nb,Oj, W0 3 , CuO, CoO,. Mn0 2l V 2 O s 

TcfRIS^ft^iOr. CdS. CdS. ZnS. Ga 
P, G a A s . InP, FeS 2> PbS. Culn 
S 2 , Cu 1 nSe.^^c^^n^l^^f^W 

m ; ^Hfc<fco'^#H«*4ior v IK. fi. 20 

[0019] *»fB«Cfflt»6nSiWB3tl#(*». © 

-35 (»*L/<««B?L©II) *«fiSl/T<r»S«f4«. * 

^■o/dtaftwrssatft. fip*>. ««©*iiffL**r 

IStfrCtt, £?LfflI <h #£?L14JB©*f » i ttSfc -3 r o> 
Tfc<U». ^?Hti©tt»iLtB, a»«14©t«4# 40 
L < , SfCCMF* Hr^»»ttai«tt05fe« & L < ktvi 
i»E#£?Ltt0«tt. SUOCH 

[0020] «riB3£S#tt. ¥Stt©Jfctt*«ur<r»s 

U<«100nm-2mmr$)l i:W$L<«50 
Onm-lflim^D; $ L < 12 1 — 5 0 0 m 

mr*6. WffitBRLttjeatcfcHPWiWraJtaTL-C 50 
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^otfe, JSSB^BBO/c#«ffl?Lr*orfeJ:i». mile. 
ffl?l#Sffl?ir*S»SW:. BirE^$»<D«*ttffl?l© 

[0 02 1 ] JJMC. **l8«cfflc*6*i*«*tSfeW«»*4 

S\ ffl?LrtWCC*j(,ir«8SW*fc»«»»«:5C»«:SL/ 

[0 02 2 ] *IHffl»tC*$C»T. r»36ttW««*4j i 
(J, «»«©»iR^«^WbaStt ^©«^H«* 

t\ o- i 5 o*c©asffiH«:*ji»r«jfe-rswaib'& 

Kk£?£0<flH>6n£ o BlfEjfe^W««*4«\ <S5> 
[0 02 3 ] ttSB»#teW*tttti t/ttt. >7^W 

^„ *iu"h-rf*jufb»*itt 1 W^.tf. 

«£Hfb¥-»«£l£ffl-J 1 5 01. 2 3 21, ^0 
Mil ( 1 9 8 2 4p*tf ) ; H.Yersin^ r Photochemistry 
and Photophysics of Coordination CcmpoundsJ 7 1 
-7 71, 1 3 5-1 461, Sprinqer-Verlaptt ( 1 

9 8 7*P*ff) :flECcE3B3hri»*{b^«jS<o»»r 

^ U^iea^i L/TB, 2 -7*^f'J2/>RjH*. 
7, 8 2- (2-^x^.il/) 

trys?>«»t*, 2- (l-^^^ju) tyy>B» 

itat&Dip'b&mtL'Xl*. I r, PdtecfctfP t«W 
*lf%ti4*«, -fUt^^A (I r) «#*««fCC»*l/ 
C^ 0 mE*^h^*^Mb»«i, a|-^h^^JWb«l** 

t»r<>J:c». ttfe^ 8?E^iUh^^;WtJ§*«:«, hi 
[0 0 2 4 ] coffi, *»W«:*j^r«3BnI»ft^*tt 
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W«{b^»©W*«T«:*tfS#> #«9IK:fi§oe>tiS 

«j<bir«. **w-f Ffb^ft. ^y u>{b^$K * 

en-jHtirtt, t7$i/>^ft T>h^-fe>fb^ 
^ ^^tu>ft^, ^;i/^5>f->fb^. f- h ^ 
■fe>fb^85. fUXfc^B, =JO*>fb^BJ> *^n> 10 

x^->hu>fb^B5. ^n^>£^x>{b^9. 
», ^**yji^>Hz>fb^j. ^^yi>» s/ 
^>fb^». 7Wu-fe-f>ft^, tryy-S-Mb^ 

fTb-'JU^Affc^ft, -feutfj y «}Afb^85. 

^>-r>fb^ft, ur-^Vc&m. r*yt*>{b6«, 
[0 02 5 ] «T3E«*ftW«ttf4«. *tiB*# 

?L«:rtfiis tiros ^*?^^<r^5cDr« : s 
u\ ife^ttS^fb^ior^. meh-ppv* 

£ <E>* 'j-p-7x^U>^U> (PPV) if^ft ; 

#y:7JU*u>Rz»<*. d<y^^7^>^«f*^07r* 

; gw»tfe>tis. */c fuia^Tttt^mfb^t 
«t t«cffl?Lrttc^asnsfb^ccoi^r«^tcWjiR« 

^ttitefffl-rscitrts. 

[0 0 2 6 ] *36^S««^S:c^SttSaS[<D^6tt 
W«ttf4S\ fflTLrt«cjJiJ^CcrtaS-l*r*>J:l>. 

tar^s^^ttw^tt^-eti-etiffli^r, cnecoit 

teAVjftaftJtlfflJLSCcftWor. *B*»»JW«:KB 
-TSCiCCJ:*), *7-7 ^ Jl/£-£JBOSC<!:fr< , 
7il/*7-O**KSS0/p4>]li%*r»*^ffittffe* 

tt^^wattidasrscitJ^rars. 
[0027] ^^cctec^r, ±fe©*3fettwa 
t«4<t <b fete, «a*^rtfl3-a , S*WlftjSStt»f4K:o 
ori#58-rs. *Mtffl»«:*5t»r r«flffiattt#»j <b 

w^F-fc 0 < »iE?L©i»rti^*e«i/inai-r stt* 
©*s«»*oi\ **-fco<»jE?loc»or£*tt* 50 
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>S-r«»*t^. ^i^ill14»*4©^«:^^tiSfeO 

iur, a^*»as?i«tt»»ii/r3e«sns«^» 
S*m (Httttcc. rtKHESW#»j r^n^t* 

^> . *f<tc/iE?L*iftas^itefeL<«a[aLaABitttt 
t#»<t i/rje»stisiE?Liaa6t*» <-*w*c % rjE?L 
aAtmj <kt»t>tiri^stmfcstf) #&So 
[0028] WEEaiaaitmt or«. ?r(gt**4r£> 
or&, *3ffcttaMW»r*orfc<t<. 
t)#r^ffl-rsc<b4>r^s 0 waiE7LttiStt**i(yr 

(i. N. N* -y7X-JU-N l N* -t* 
+ ->^x^;b) - (1. 1' - t^x^U) -4. 4' 
->>y ^ >CJ.Haqen et al . .Synthetic Metal 89(1997) 
215-220) . 2, 2' , 7, 7' -f + X (N. N 
->>-p-^h^>:7 ^-r-JbT $ >) 9. 9* -XfP 
t'y))s*l>> (Nature, Vol. 395, 8 Oct. 1998,p583-585 
WOTO9 7/1 0 6 1 7^fR) . 1. 1 - fcT* 
{4- (t^-p - h yJl/T $ 7x^iH ->^a^ 

(«fBBBS5 9- 1 9 4 3 9 3^MR) . 4, 
4. - tr* [ (N- 1 -N-7x^b75 
-/] t:7x^;l/rK*3tiS2<ifcLb©3«T5>«:d 

T $ > (^¥5 - 2 3 4 6 8 1 v h'J7x^ 

ji^>^><&Rt»ttrx * n»is*wrs35* 

IS h y T 5 > (*a«Ff*S4 . 9 2 3. 7 7 4-^fflg 
*$J:cmSS¥4-3 0 8 6 88ffia) . N. N * -i> 
7i^Jl/-N, N' - t'X (3 *^;U) - 
(1. 1' -t'7x^Jb) -4, 4* -y7 5>?^ 
*»6^T 5 > (*S#f¥IS4 . 7 6 4. 6 2 5 #Wffl 
fr) k a, a, a' , a' -f*h^^^;U-a. a' - 

t'x (4-i^-p- h y;ur^ ^7x^) - p - + ^ 

U> (^¥3 -2 6 9 0 8 4#&ffl> . p-^^^U 
■j7x^Jl/7$>ii($ <«fBB¥4- 1 2 9 2 7 1 ^ 
jb^ft (4#BB 5 F4- 1 7 5 3 9 5^IK) , x^u>» 

r 3 = >^7^ a«s o /c^^j^ y r ^ > 

(#68^4-2 64 1 8 9-^&*8) , X^y;H«^W 
T S55»K^r ^ > («fH*4 -29 0 8 5 1^ 
*) . ^>»7x^;Ht^i (1W4-3 6 4 1 5 

(#Ba^P 5 -2 54 7 3^&m . h 'J75 Xb^ft 
<*SHJ¥5 -2 3 9 4 5 5f&ffi) , t^i/b'V^r 
>yt'7x^ (#^5 - 3 2 06 3 4 , 
N. N. N-F'J7x^7$>ii* (mW6-l 

9 7 2#&«) . ^ * -/*if^>«a**'rs55«fi^ 

T 5 > («fBB^7 - 1 3 8 5 6 . ^7^7 

x^ib7xt> h ys»««# («fB8¥7 - 2 5 24 7 

4^«) ^cc^^ns^^T^>^« : ^u<^t^ 



XL 

[0 02 9 ] ^/c. a -^^Jl^* 7 
co- i^'^+v'JU- a-t23-m-*7x-^ (Adv. Mate 
r. 1997,9, NO. 7,p557) . *>>*tJ" Yflsfo ¥ 7isf-*7 
x >(Angew. Chem. Int. Ed. Engl. 1995, 34, No.3,p 
303-307), 2. 8 -5^*S'A'T>X5 [2. 3-b: 
6, 7-b* ] ls*-*7 AX3ACS.VO1120, NO. 4,1993, 
p664-672)^CD^ 'J =f^*7 *>{t6ft. # 'J fcTD-iU 

(K. hUrakoshi et al.,;Chem. Lett. 1997, p47l) , H 
andbook of Organic Conductive Kblecules and Polyme 
rs Vol. 1,2 ,3,4 (NALVW^L Wl LEYtHJIS) tClBtS^ftr 

t^^'jr-fef u^woiii*. #y <p-7x 
tt, #yr~y ^yhM^>fe 

<L#r&*. IE?L IKSWWfCtt* Nature, Vo 

1.395, 8 Oct. 199S,p583-585CCEt63tirt*^>J:^«: 

K — h U^JU*-n> h P-;l/t*£/efi?>. hyx (4 
-^D^e^^^;i/) r sj^a^+ij^ nor 

fctT^fcdfrKL i [ ( C F 3 S 
[0 0 3 0 ] »«IE?Liftj£1*f4<!: Lttt, p SSteflHb^ 

». 2 e VfcLhr**C<t*«Jff*L'< . 2. 5eV«± 

SlA>«Htt. — MffJCC« k 4. 5eV-5. 5eVt 
£9»*0<tt:4. 7eV-5. 3eVT'£>£ 0 

Jgj^aBtti LtttCu K CuSCN, CuInS 
e,, Cu (In, Ga) Se 2 , CuGaSe J( Cu 2 
O, CuS, CuGaSj. CuInS 2( CuAlSe 

K?ftC4> 4 GaP, NiO, CoO, F e (X Bi 

[0 0 3 1 ] luEW«iE?Lttai»f4©iE7L»«ia[«. » 
SKttl. 0 x l 0" 7 c m 2 /V • sec — 1. Ox 
lO'cmVV-sect^l J;0^1<«1. 0 
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12 

xiO*'cm'/V - sec-1. OxiO'cmVV 
•sect*^ 36«C»*U<»1. Oxio- 3 cm 
'/V'sec-l. 0x l 0 1 cmVV • s e cV& 

xiO-'cmW - sec-l. OxiO^cmW 
■sectM, 566Cjff*U<«l. 0xi0- 3 cra 
7V-sec-l. 0 x l 0 J c m a /V • s e ct* 

10 1. OxiO-'S/cm^l. OxiO l S/cmt* 
9. 36tc»*U<«l. 0xi0" s S/cm-10S 
/c m*C&£ 0 

[0032] ^aHHccttfflnJiiia^ifiastfBi or 

tf7>5***lM FBSM*. 5^7 

^>SSi»tt. 7U*U^.'Jf>^^>Si*, 7>rd 

>sh»#, ^y^>»**. **^>BiS{*, *-/y> 

(1TO) , KYtffiSS^V^^A&i'^mtt^KffiYt. 
i; Li. K&£*<D7^#y&)l ; Mg, Ca^^CDT 
^y±S^H ; ^ 

30 tf6tl& 0 

[0033] mnm^-mm^mcom^mmt. u 

<W1. OxiO'^cmW - sec-l. OxiO 
2 cm 2 /V - s e c-C*0, <fc 0 0 < « 1 . Ox l 
O-'cniVV'sec-l. Ox 1 O^cmW • s 
ecT*0, S6tc»*L<«l. OxiO" s cniV 
V'sec- 1. OxiO" 3 cm7V'sect* 

[0 03 4] *»»«C*$l*T\ W83«3lfitt*«W«*5 «fc 
so 3W*«:»*o<, ^e#»^cims. ifi^ 



(S) 

13 

M. mtM'OWJ* (I TO) k BKtffilS-f>^*A 

f±*Riao(gi^L i w^Kft^©?;^ 

jr^^a^^wju^o ££t£<tm^&Att£M3: 

MiriJ:<. -e^6<D*tf4ccot»r«4#H¥2- l 
5 5 9 5#£ffifcj:cm§8¥5 - 1 2 1 1 7 2 

[0035] &tc. &ymmmtntw&ttoicmt&isx 

t»S'ci**W*Ll». Sfc. IuiB&&4%, 20 

J0Et,ri>SCi;Mff*bl». WAtf. MWLfcr^S^ 
©MUBS »»r«flEr £ £ £ h to, Jffi?l<DE£|ttclI#T^ 

»«cEKS*iri>rfcJ:< % giI?L(D*ffl?L£« 

[0 0 3 6 ] *mttCtoi,>X. frsBS3tttW«WI4fcJ: 

< temmmmc j: ^ r asfb 3 £ nt 

t,vc t> J: l> U , S fc«JKL©rt«^««:»JiS t»5» 
f4<t —SB* /ctt±as#***rte^K: cfc o Tft^fWcfe^ $ 

[0 0.3 7 ] ftr^*tt«aMfc^WiTOiftaffit«* 

tt . Mlfi^#©*ffl?LF*3 to t * r ^JIKj S fc ««« W &c 

am t^»*> 6 & a h <t BWBwafiftayttm^ h ti £ m * 50 
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14 

«»» t m B«maM£«t» & £ * e> c «a« o r *$ 

»«6«*fB?Lrt»«:»Abr % SWOtm^to 

<D/5Stt. 20nm-1 9 00nmr*SOWIf*L 
<, 30^80 0nmr*WJ:OffasUi. 

[0 0 3 8 ] mnE-zmfcoimiifttc^ #^&w«tmte 

fift£»f4 <WWBm«t*> ) <0«*«ttcD»*ite 
*ttt***AU ©*3*4*K<!:brtt. «rS23tSF* 

IB»l4^ffl?Lrttc@fb^ii-^>^i$ ; iulB^?LttM±tc. 

iafB«i4^f£^o?§^tc^^u/cs?s^En^Ju. mmc 

(ZTZZbCDtLX. 8 -4 5 8 9-94tfRftCH 

«S*irc»4«7-/+-^-ffi. *i«!*S2 68 1 29 
4#. 02 76 1 4 1 9^ [51276179 1 
*ffl*«:iB*SO^ ^ F*!?^-ffi^ j:^ 7 ^ b;l/-ix 3 > 

tf>ffi-t>^^U-ffifc»*U*. fflSCHlBO*ffii or 

Jt^iWffiiL/r« % ffitafln^SSM^ffi. ^t'-A 
mmm. x^y*v>?m, movpes, mbes, 
PLD&m&mfztiztK ctihitmjE.ztizbcDx 

[0 0 3 9]^ /c, 3EfiF(*©a»©<ffla* 2 eiiOKH 

rft?L«ffi«:jS»b, i?Lt.tcffiAt^c itcJ: Otf 9 
C£#r*5**. /^^^T-fD^IfrDNA-7 

*«.*«fll © ^ ^r * s x dr > ^ tr > «c 4 

Ci3&«r*4. ^^>^tr>©WI» k S. D. Rose 
6, Association for Laborat 
ory Automation 3, 5 3 ( 1 9 9 8) 
M^$ntl^P i n&R i n gJS^*, JtmWl 
m. 6 9, pi 4 1 5 (2 0 0 0) CCiB3t83*Trtr>&. 

t>^aya*Ho*ffiiur«. fx7Eif^ffl^/c 

^V^^^^bSorU^t-iUt, A. V. Lem 



(9) 2 0 0 3 - 4 5 6 6 1 

15 16 

mo 6. Anal. Chem. 69. 543(199 IS£U W££H 1 6 *<D«^*«W»^fflfitWB«:«C 

7) KfflS3ft*#Jgafc£©pL (tray * HU) ^^r 8fi2 2WJ^6». **tt Wt5«t4^ffl*aKSg^ 6 

[0 04 l]HlCc % $»gb^>xl/^ ha;us* ci^-C**. Mot. ^flfl<Di5ffl^Ttc^f ^te 

•y-fe>x (EL) *T-<D— SOSJBJBKOlHIBKffiH** «tc*JRSn5fc<Dr»^c*. 

r. ELSR^l Ott. IfflROMTLl 4*#T**?LttW 20 [0 0 4 5 ] tUMM 1 ] 19 1 *C5*T«fc*T- 1 0 tm 

W©««tt««r*4©3&«»*bC». *H7L1 4©F*gg|5tC j5SU^^^/c 0 2 6 «2 Jl<DgJl 

& 0 CCT\ ««il8H:. S«116(b/^->aa" ;l/3»S%£if«B*i&iftec, ttft9 9. 9 9%<DT;U 

20 i(DmM^n>^^ h^rffl^f ^g^rfflSjWCC^: ^^^^©Mlft (JSS 0. 5mm. SffiCDWAtMBD 

«B8l/T*>J:l». W«H18 6C*5C* «2cm J ) ifffflffi. K*«iS:itfiiL/taSb. 

*?LttWll2 0T««:«. /<*->Sffi2 0tt# 30 #IH»U «Bx»^>y«ffi|.*m». T;^^^Ai 

(DS1&2 2#K«S*m*T. 1 o^^>->li2 o «o*B*jt^W«:^ffltt«fflcctt±tffc. 

^Jt»©iB5»JLfc«B?Ll 4rtSB©2»»IBl 8£ffiOTt> [0 04 6 ] f#6*ifc«ffiTJl/ ^ Ali^ 0 . 3 m 

£ e ^*^->ffiffi2 0fc<tU f S«2 2«*fflifltt-C*& o 1 /LOmm^^mmO. Sg20 # CT-25V£> 

i/^AXX^, Ktg2 2tCtt#5Xt5«£J!H i *<Da 1 mm&y-otc. &Lk<D<k5(tCbX % T^^^AlfiO 

*?L14««ll 2(0, I«2 2^E»3 SlMtOf <*$*J7 0 0 n mCDgtffcT^ S J*<D&m*& 

<iT^S©iK»fflJ<DffiCCtt. a^->1I2 4^ ^ SEO/c. ^SM^lii (SEM) fc<fc O&JRSIffi* 

^->m®2 o iatf-rai^Jrisasnr^r. 10 n^u/cic^, ftw^fficc« v w©ps^i20n 

©^•*->mffi2 4^1SIS(Die?lJL/cffl?L 1 4rt«WC» m©PWB©HP«Wi* .i*M>lfflBl»2 0 0 n mCD^HPST 

jssn/cwaiB i 6 igoti^o j<*->*«2 4 40 Mattfc/x^fta^acoffia (wn»*«iE=ftjB©aMi 

tftaifitt^to-escitcj:*). ^fsoaaomi xmm.rmw\mzmm Liefer, m^mnuz^zm 

[0 0 4 2 ] ^dr->«ffi2 0 £^#->«ffi2 4 OMSKfbjfta. & 6 WC»ffiHfbffli<D# U >^^CJ: ^ 

^fS<D{igcD«L 1 4^<D^mi 6 x^y^I (PSCDf^MH) ^ot, «LO^ 

KHE^ffi^tii, ^H116iC^ ^*^->^@2 iSdS*i2 0 nm— 4 0 0 nmOSSHTSftiT^S^- 

0 (MS) *>6*-^3W£ASti, fc<t^^->«« ^Alfi^ffSL/c B «K«FlB*SfiU. 

2 4 (Hi) *6t^3WtASh» 50 *-»gltfl»3«CiCCj:-9'r. HJL©*S©»tt* 



(10) 

17 

[0 04 7 ) 2. mnoimzcom&tmmMfooxm 

Lagmuir-Blodgett MBM&gk&Zm* 

tC<fcO. Kffc-05^A*X ( I TO) Ol^ill 
(J12 0. 22/im. giAl0ohm/cm , )^*7 

^SESnfc*f^^S«<0ffl«. 1 cmx l cmT^o 
±tf. *«©^<^->tSffiffi±CC. 7jcffi±C3D^?LttTJU 

^^/c^^->iftS^, m^*pr'6 0 0°c, 3 
OMSail/c. CUT, ^LtfeTJUS ^nut**'* 
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Ftfy^-iLTTfEffr&BH (PVK) 4 00m 

n&mimttn (ccom^kt^mmum) tox 

TiE{fc£«J2 (PBD) 120mg, ^LT££7ti$Wli 
«^<hbrTf5it^3 ( I r (ppy) 3 ) lOmg 

«Ufc*n-#**x* (B*tt-6 0- ) r. 
r»*B9#£ x-mm £ i* tc (» 2 4 B$ 

»*t?l 0 0 nmCCtt£J:5ec. tttB^n>Fn- 

A 1 CDH^r-en-etiO/ 3nmi0. 4 /; mOil 
<b*fr&I'raffi«:aeetcJ:0?BfiJ&L/c. L i F(D®:te<J:£>' 

a 1 cdh«. 1 TO'tz-^vimts&Tztifrw** 

->T\ ijigl 0 MmjaoP^^l 0 Mm"C^JSL//c 0 
[004 9] gffi£TISH 1 te^T»«CC«*«;i/c« 

[0050] 
lit 1 ] 
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20 




PVK 



PBO 



<Mrtto4 




Ir(ppy) » 




fc*4Jo6 





[0 05 114. *att»jfi**fflt^«Ctr^fc«W©^« 

TJU S ^Wfl*IB«Ltt3&»-3fcJ&lW-W*< RISK OT. 

[0 0 5 2 ] 5 . »-^CD^^14<Di?« 

P — jKv ^Xifir. V — — (4r — XU— 24 0 
0) £flH>T«EE£EP»nU *<DW*ffl*SJ5£l/fc. * 



Sit BM- 5 A£flBC*T$'JSEl//Co */c. * h - 

0 0 c d/m'OtfctSCCteW^jlSa^i&TSr. 
[ 0*0 5 3 ] 

tin 
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21 22 







(nm) 


(nm) 


(96) i 


«* 


1 




20 


200 


8. 8 




2 




40 


500 


9. 5 




3 


AL 


55 


500 


11. 5 




4 


AL 


120 


650 


12. 1 




5 


at 


100 


650 


12. 5 




6 


AL 


220 


550 


9. 0 




7 


at 


400 


700 


9. 2 


Jttt« 


8 


AL 


120 


900 


11. 0 




9 


au 


200 


1500 


10. 2 




10 


AL 


200 


1800 


10. 5 




11 


al 


220 


2200 


9. 5 




12 


AL 


220 


3000 


9. 5 




13 








8. 2 





[0054]il tC7n-T«m^6, ^TfettS 1 0 0 c d 

[0055] immm2 ] xtkM i cc^r . jfefcttw 

««*4ior{fc^tt3«:«:iL-c. TSB«2 w:^-r*«© 

a 2 myti±^mm^^^^^M^\z^T<D^m^0im 



1 2 0 n m, S$6 5 0n mOMMtr S3E*#(t*ffl 

[0 0 5 6 ] 
[312] 







(nm) 


anas*;* 

(nm) 




(%) 


4 


<t£tt3 


120 


650 


tt 


12. 1 


14 


fc£tt4 


120 


650 


$ 


8. 0 


15 




120 


650 


*~» 


12. 0 


16 


(PPV) 


120 


650 


» 


1. 8 


17 


£-?iJ>6 


120 


650 


tt 


1. 0 



[0 05 7 11K, 2, 6fcJ:0'7il5]-0 

WTKffiTUritfc. 

[0058] cutkM 3 ] mmm i t-rai/cMiT 

*f¥«U*:. B58?6-3 2 6 7 5#&^ttfc i'teBS^J* 



50 



Office J: or, tm&vmtiSfr^-V^ (ZrO,) 
ft*>tf{Cn^aSf*©M{tffi*S (ZnO) a>6>ft&^?L 

[0059] imbtcmsioi&TL&i-sm&ftcDmjitp 
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24 



«3 x^fto^fij&^^^jesfcST-^tt'ftvicoL^TcDRjBa^^ite 



*tm*»«*«CWl/fttr»*-T- (*-f-No. 2 2) ^1? 

[0060] 
[S3] 











(nm> 


<%) 


4 


AI 2 O a 




<t£*2 


100 


12. 1 


18 


Al 2 0 3 


fetttt 




100 


13. O 


19 


ZrC> 2 


ft*!* 


fc£fe2 


100 


12. 2 


20 


ZnO 




<t£tt2 


100 


11. 0 


21 


Al 




fc^«52 


100 


2. 5 


22 


AI 2 O a 


fetttt 




100 


1. 0 


23 


AI 2 O a 




<t£832 


10 


9. 8 


24 


AI 2 O a 


Witt 




20 


10. 5 


25 


AI 2 O 0 


lfe«tt 


<tS&2 


30 


12. 0 


26 


Al 2 0 3 




<fc^*92 


50 


12. 1 


27 


AJ 2 O a 


tWtt 


lfcStt2 


200 


12. 5 


28 


Al 2 0 3 




fc**!2 


500 


12. 2 


29 


Al 2 0 8 


fegtt 


<b£«|2 


800 


12. 5 


30 


AI 2 O a 




<b£1&2 


150O 


12. 0 


31 


Al a O a 


tttttt 


<t#ft2 


1800 


11. 0 


32 


Al 2 0 3 


fefttt 


<fc*«B2 


2O00 


9. 8 



[0 0 6 1 ] 


1 


0 






1 


2 






1 


4 






1 


6 






1 


8 




[0 1] *|6K(C^S»36*^0— Slte^SSOWBSK 


40 2 


0 






2 


2 




[f?#<D|ftBJ3] 


2 


4 





(14) 

mi) 
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70 




